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ABTOpCKOe CBKABTenkCTSO CCCP 

1596830. KA. E 21 B 29/10. 1988. 
(?4) yCTPOftCTBO A/in PEMOHTA 06CAA- 
HOn KOnOHHbl B CKBAXMHE 
dsn MaoGpeteNMe OTNoancii k McrniyarauNM 
Ne^TiiHux M nsosux SKUXNN H MoxeT 6mtw 
KcnonbSOBaNO npM MapauiHMHMti ueMeimio- 
ro Kon^iia m coaASMMM sKpanoB ta TtMnoHm- 
Hux MBTepManoB sa o6cbahoA koaohhoA. 
Ueiib - pacujHpeHRe TexHOAorwiecKHX bo3- 
MoxNOcreA yc«poACTBa sa chbt o6ecnneNMii 
OAHOBpeMeNHoro c ycraNOBKoA peMOtmioro 



2- . 

naT|>y5Ka raMnoHMppaaNMa aaxo/ioHHoA ao- 
HU. A^B aToro paAMa/ikHue oraapcrMii nonoro 
itiTOica nepBKpimi a mcxoahom noiioxeHMH 
repMenriHUMM neperopoAxaMM MexAY iMAPO- 

UMAMHAPBMH. ROIiyA UfTOK B HIUKNeA MdCTM 

MMeer ycraHOBiieHHyll hb hbm c bo3mox(ho- 
CTvao orpBHtmaNHoro oeeaoro napeMeuieNMR 
minMHAPimcKiKI napeRpyBBTeiik c ^phkum- 

OHHUM ^NBpeM. B ROAOM tUTOxe nOA MHIIHH- 

APMMBCKMM napexpuBBTanaM auno/iHeHW 
pBAMBiiMfiia QTBepcTMfi. lUuiHHAPMMecxM A ne^ 

paKpUBBTBilW yCTBHOBAar. C B03MOaCHOCTbK> 

napaxpuTMB nocaaAHHx npM xoab uitokb 
aaapx. Hocab aaxaMKM n npoABBKM TBMnoHaxc- 

HOrO MBTepNBJia paCIIOIIBFBIOT peMOHTNUA 

ffiBTpyOoK NanpoTMB aoNu NapytiiaHMR o6caA- 
HOA ROiioNHtf. nepeMBUiaMMeM ycrpoAcTBa 
aaapx nepaxpMaaxrr paAMBiibHua OTBapcTMB 
MMiiMMAPMHacKMM nepeKpuBBTeACM. SareM b 
ycrpoACTBe co3Abk>t patk^ee ABMxeHMe. FlpM 
arOM axopb axoAMT a aaueriAeHMe c koaohhoA. 

2 MA. 



MaoSpateHMe othocmtcsi r GypeHMX) m 
axcnA^TauMM Ke^TAHiix M raaoaux cxaaMMM m 
MOXOT McnoA^aoaaTkca rpM HapamMBBHHN 

IIBMeNTHOrO KOAkUa N COaABHMM axpBHOB Ma 
TBMnOHBXHWX MBTbpMaAOB SB oGCBAHOA RO- 

AOHMOA c nocAeAytouiaA rapMemaauMBA o6- 

CBAHOA ROAOHMU MBTBAAM^ieCRMM IIAaCTUpaM 

a MB^TAMUX. raaoBux m aoAiMMX crbbxcmmbx. 

UBA^K) M305paTeNMB ABAABTtB pBCUmpe- 
HMB TBXHOAOrMMeCKMX ■OSMOXHOCTBA yCTpOA- 

CTBB nyraM o6ecneseHMA OAHoapeMBNMoro e 

yCTBNOBROA peMOHTHOrO naTpy6RB TBMnOHlt- 
POBBMMB BBROAONHOA 30Ny. 



. Ha ^r. 1 Mao6paxceHO ycTpoAcrao 
peMOHTB oOcBAHOA KOAOHHu B CKBaxcMHe« cny- 
mBHHoa a CRBBxcMHy, a mombht aaxanxM ibh* 
noHMpyx>mBro MBTepMBAa: mb ^Mr. 2 - to Ace, 
npM ycraHoaxa nABcmpa. 

YcTpdAcrao A'ia peMONra o6caAHOA ro* 

AOHMU a CRBBXMNB COCTOMT Ma AKOpn 1 . CAyACB- 

utaro ABA onopH yerpoAcTaa Ha roaohmy. 

ngUMBAMNBCROrO AOMRpBTB B BMAB ROpfiyCB C 
nOCABAOBBTBAbHO yCTBNOBAeNHWMM B HBM 

rHapouMAMHAPBMM2 c rapMBTMSHUMH nepBro* 

POARBMM 3 MBACAy HMMM. B ROpnyCB TeABCXO- 
' nWHBCXM yCTBHOBABH nOAUA UITOK 4 C flOpiU- 
HBMM 5, pBCnOAOACBNHyHM B niAPOUMAMHA* 
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* 

pax. M paAManuiuMM otbopctmiimh A Ann cbh* 

3M nODOCTM UtTOiCa C nOilOCTIIHM rMApOUMAMH- 

APOB. PaAManbHbie OTBepcmji A nep^Kpyry b 
MCxoAHOM no/ioxeHHM repMenmMUMM nepe- 
ropoAieaMH MejiCAV Uhahhapbmm. B tmxMOA 
HacTM no/ioro urroica ycraHoaiieHa mApaeAM- 
HecKaii AopHHpyioiiiaii toiiobkb 6. 

MexcAy KopnycoM m iHApauiimeGKOft AO* 
PHMpyiouteA ronoBKoA pacnoAOMeH peMOMT- 
Hu^ narpyteK 7, B HMXHeA MacTM noiioro 
tiJTOKa noA rHApaanir«ecicoA AOpHMpyiouieA 
rorr>BKoA ycTaHoaneN c BoaMomHOcrwio orpa- 
NMseHHoro oceaoro nepaMeiAeMHii iimiimhapmt 
secKMfl nepeiepuMTeM 8 c ^pmkumonnum 
^HapeM. a noA MHiiMHAPM^iecKMM napaicpy* 
BBTeiieM a nonoM uiroKe awnoANeNu paiAHaiib* 
Hue oraepcnui 9 Ana UHptcyaauiiH a mcxoanom 
noAOxceHMM TaMnoHasKNoro MarepMaiia. B 
BepxHeA Macm no/iy(l uitok 4 xecnco CBaaaH 
c TpaHcnopTHoft KOAOHHOA Tpy6 (hbcocho* 
KOMnpeccopHUHH Tpy6dMH) 10. 

YcrpoAcTBO Ann peiwiOHTa o6caAH0ft ko- 
AOHNu a cxaaKMHe pa6oTdeT oieAyioiitMM o6- 
paaoM. 

noc/ie cnycxa ero Ha rpaHcnopTHoA ko- 
flONHe Tpy6 a cxaaacMHy paAHa/ibHye orsep- 
CTMff 9 pacno/iaraiOTca nanpoTMa aoHy 
HapyuieNMn o6caAHoA xoiiOHNu. OTxpyBaxn- 
ca paAMB/ibHye OTaepcTMa 9 nepeMeiueNMeM 
ycT(K)AcTBa BHM3. B MCXOAHOM noAoxeHMM pa- 
AiwiMiue OTBepCTMa A nepexpuni. RpH ra* 
KOM pacfioAOKeNMM paAHaiibKux oraepcTMA A 
M OTRpuTux poA'tfdAbNhu OTaepcTiuix 9 npoM3- 
aoAHTca saicamca TaMnoHaacHoro Marepiiaiia a 
aoKy HapyuieNMB o6caAHO(l xoaoMNu m aaAaa- 
AMBaHtie ero aa oGcaAHyio xoiiONHy. 

nociie aaxasKM m npoAaaicM TaMnoHaxcHO- 
ro MarepHdna r.«cnoiiaraiOT peMOHTnyA naT* 
py6ox HanpoTMB 3ohu HapyuieHMa o6caAHOA 
RO/ioHHu. nepeMeu4eHMeM ycrpoAcraa aaepx 
nepexpuBdioT paAMdiibMue oraepCTMa 9 i|h- 
/iMHAPMHCCKMM nepexpuaareneM 8. SareM a 
ycTpoAcTse coaAaiOT paeosee AaaaeHtie* npM 
aTOM axopk 1 exoAHT a aauenneHMe c koiioh- 

HOA. 

RepeMemeHMeM rpaHcnopTHoA xoaoHNy 
Tpy6 BBcpx npoTarMBdK>T r»gpaai»necKyK> ao- 
pHMpyK>tuyio roAOBxy BHyrpb peMOHTMoro nar- 
pyOxa, OT8epr.TMa A uiroxa ayxoAar mi 
repMeTMNHux neperopoAOx m acMAxocr^ no- 
CTynaer b umiimhapu rHAPaBiiM4ecKoro aomk* 



para (^Mr. 2). flpM Aa/ibneAuieA aaxaMxe xcma-^ 
KOCTM rMAPaaiiMMecKMA AOMxpar npoTantaaeT 
ro/ioaxy 6 BHyrpM paMOHTKoro narpySxa nb 
AAMHy. paanyio xoay nopuiHeA. OAHoapeMeH* 
5 NO ocyuiecrananT noAvoM TpaHcnopTHoA ko- 
AOHHU Tpy6 Ha aoAMMMHy xoAa nopuiHaA 
AOMxpaTB. OcTaaiityx>ca sacTb peMOHTHoro 
narpyCxa paciuHpaxiT nporarMaaHMaM roiio- 
axM 6 c noMOii4bK> TpaHCnoprHoA xonoHHy 
10 TpyG M raABBoA cmctomu. rioata pacuiHpaHMa 
M npMxcATMa pBMOHTHoro nBTpyCxa no aceA 
AnMNB ycrpoAcTBO cnycxawT a xpaAHaa hmx- 
nee noaoacaNMa, OTxpuaawT paAManbHue or- 
aapciMB 9. npoMuaax)T cxaaacMNy ao auMuaa 
IS TaMnONaatHoro MarepMaaa M noAHHMBiOT ycT* 
poAerao mb cxaaacMNu. 

OopMyaa MaoOpeTeHMa 
YcTpoAcTBO Ana peMOHra oOcbanoA xo- 
20 noHHy a cxaaxcMHe,. BKiiK>Maiouiee xopnyc c 
axopeM M nocneAoaareiibNO pacnonoaceHHy- 

MM a NCM FHAPOUMAMMApaMM C repMBTMSNUMM 

neperopoAxaMM Meagiy hmmm, TenecxonMMe- 
CKM ycraHoaneHHuA a xopnyce nonyA ujtok c 

25 nopuiHaMM, pacnoaomeHNyMM a rMApouMnMH- 
Apax« M pdAMaawHy MM OTBepcTMRMM Ana cbhsm 
nOilOCTM ujToxa c nonocTAMM cmapoum/imha* 
poa. rKApaBAMHecxyK> AopHMpyiotuyio rono- 
Bxy. ycTaHoaneHHyx) a hmxchcA mbctm noaoro 

30 tirroxa, ycraHoaneHHyA MesxAy xopnycoM m 
mApaaAMsecxoA AopHMpyK)meA roaoaxoA pe- 
MONTHUA narpyOoic m TpaKcnopTNyx) xoaoNHy 
Tpy6« acecTKO caaaaMNyio c nonuM uitoxom a 
aepxHeAeroHBCTM. OTAM«iaiouieeca ren, 

35 HTO. c uenkx) pacuiMpeHHA rexMonorMMecxMx 
BoaMoacHocreA ycrpoAcTBa nyreM o6ecne««e- 
NMB OAHoapeMeHHoro c ycraHoaxoA peMOHT- 
Horo naTpy6Kd TaMnoHMposaHMa aaxonoHHoA 
30Hy. paAHa/ikMye oTsepCTMa nonoro urroxa 

40 nepexpyty a mcxoahom noaoacenMM repMo- 
TMHHyMM neperopoAXBMM Mea^iy rMAPoqM- 
aMKApaMM, npM aroM noayA urrox a HMxcMeA 
HacTN MMeer ycTanoaaeMHyA nb mcm c bob- 
MOXHOCTkX) orpdHMMeMHoro oceaoro nepeMe* 

45 meHMX UMAMHAPMMecKMA nepexpyBBTeaw c 
^pMxuMOHHyM ^HapeM, B nonoM uiTOxe noA 
MMiiMHApMHBCxMM nepexpyaateneM aynoaNa- 
My paAMBiikHye oraepcTMa. a UMaMHAPMne- 
cxmA nepexpyBdTeak ycraHoa/iaH c aoaMoac- 

50 MomK> nepexpuTMa nocaeAHMx npM xoAa no- 
Aoro urroxa aaapx. 



1686123 




PeASKTop l1.llJyii/ia T6xpeA M^MopreHTM XoppoKTop A.Ocay/ieMKo 

3aKa3 3583 Tiipax OoAnHCHoe^ ' ' 

BHIflllnM rocyAapcTaeHNoro KOMKrera no MaoGpereHiniM m oncpirrMRM npM FKHT CCCP 
r 13035, MocKsa. X-35. PayuiCKaii naO., 4/5 



npoM3aoACTBeHHo-H3A8Teiiu:offt co MOMHaT "n aTewT*. r. VxropoA. y/iTarapHHa. 101 



[state seal] Union of Soviet Socialist 

Republics 
USSR State Committee 
on Inventions and Discoveries of the State 
Committee on Science and Technology 

SPECIFICATION 

OF INVENTOR'S CERTIFICATE 



(19) SU fin 1686123 

(51)5 E 21 B 29/10 



Al 



(21) 4438706/03 

(22) June 8, 1988 

(46) October 23, 1991, Bulletin No. 39 

(71) All-Union Scientific-Research and 
Planning Institute of Well Casing and 
Drilling Muds 

(72) V. I Mishin and S. A. Ryabokon' 

(53) 622.245.4 (088.8) 

(56) USSR Inventor's Certificate No. 
796387, cl. E 21 B 33/00 (1981). 

USSR Inventor's Certificate No. 
1596830, cl. E 21 B 29/10 (1988). 

(54) A DEVICE FOR DOWNHOLE 
REPAIR OF CASING 

(57) The invention relates to operation of 
oil and gas wells, and may be used for 
building up a cement ring and creating 
barriers from plugging agents outside the 
casing. The aim is to extend the 
technological capabilities of the device by 
providing for plug back of the casing 
string — ^borehole annular space at the 
same time as placement of the repair 



sleeve. For this purpose, the radial holes 
in the hollow rod are closed off in the 
initial position by leaktight partitions 
between hydraulic cylinders. The hollow 
rod, in the lower portion, has a 
cylindrical sealing assembly with fiiction 
connector mounted thereon, with the 
capability of limited axial movement. 
Radial holes are made in the hollow rod 
under the cylindrical sealing assembly. 
The cylindrical sealing assembly is 
mounted so that it can close off the radial 
holes during upward travel of the rod. 
After injection and forcing the plugging 
agent through, the repair sleeve is 
positioned opposite the zone of damage 
to the casing. The radial holes are closed 
off by the cylindrical sealing assembly 
when the device moves upward. Then the 
working pressure is created in the device. 
At that time, the anchor engages the 
string. 2 drawings. 
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The invention relates to drilling and operation of oil and gas wells, and may be used in 
oil, gas, and water wells for building up a cement ring and creating barriers from plugging 
agents outside the casing, subsequently sealing the casing leaktight with a metal patch. 

The aim of the invention is to extend the technological capabilities of the device by 
providing for plug back of the casing string — borehole annular space at the same time as 
placement of the repair sleeve. 
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Fig. 1 shows the device for downhole repair of a casing, lowered into the well, at the 
moment of injection of the plugging agent; Fig. 2 shows the same, during placement of the 
patch. 

The device for downhole repair of a casing consists of anchor 1, serving for support of 
the device on the string, a hydraulic jack in the form of a body with hydraulic cylinders 
mounted in series thereon 2 with leaktight partitions 3 between them. Telescopically mounted 
in the body is hollow rod 4 with pistons S, disposed in the hydraulic cylinders, 
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and radial holes A for communication between the cavity of the rod and the cavities of the 
hydraulic cylinders. Radial holes A are closed off in the initial position by the leaktight 
partitions between the cylinders. Hydraulic coring head 6 is mounted in the lower portion of 
the hollow rod. 

Repair sleeve 7 is disposed between the body and the hydraulic coring head. 
Cylindrical sealing assembly 8 with friction connector is mounted so that it is capable of 
limited axial movement in the lower portion of the hollow rod, under the hydraulic coring 
head, and radial holes 9 are made in the hollow rod under the cylindrical sealing assembly, for 
circulation of plugging agent in the initial position. In the upper portion, hollow rod 4 is 
rigidly connected with the work string (the tubing) 10. 

The device for downhole repair of a casing works as follows. 

After it is lowered into the well on the work string, radial holes 9 are positioned 
opposite the zone of the damage to the casing. Radial holes 9 are opened by moving the 
device downward. In the initial position, the radial holes A are closed off. With such a position 
of radial holes A and open radial holes 9, the plugging agent is injected into the zone of 
damage to the casing and squeezed outside the casing. 

After the plugging agent is injected and forced through, the repair sleeve is positioned 
opposite the zone of damage to the casing. By movement of the device upward, radial holes 9 
are closed off by cylindrical sealing assembly 8. Then the working pressure is created in the 
device, and anchor 1 engages the string. 

By movement of the work string upward, the hydraulic coring head is pulled inside the 
repair sleeve, holes A of the rod emerge from the leaktight partitions, and the fluid enters the 
cylinders of the hydraulic jack 
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(Fig. 2). On further injection of fluid, the hydraulic jack pulls head 6 inside the repair sleeve by 
a distance equal to the travel of the piston. At the same time, the work string is lifted by a 
distance equal to the travel of the piston of the jack. The remaining portion of the repair 
sleeve is expanded by pulling head 6, using the work string and a block-and-tackle system. 
After expanding and squeezing the repair sleeve over the entire length, the device is lowered 
to the extreme lower position, radial holes 9 open, the well is flushed until the plugging agent 
is washed out, and the device is lifted ftom the well. 

Claim 

A device for downhole repair of a casing, including a body with an anchor and 
hydraulic cylinders mounted in series thereon, v^th leaktight partitions between them, a 
hollow rod with pistons disposed in the hydraulic cylinders and telescopicaily mounted in the 
body and with radial holes for communication between the cavity of the rod and the cavities of 
the hydraulic cylinders, a hydraulic coring head mounted in the lower portion of the hollow 
rod, a repair sleeve mounted between the body and the hydrauUc coring head, and a work 
string rigidly connected with the hollow rod in its upper portion, distinguished by the fact 
that, with the aim of extending the technological capabilities of the device by providing for 
plug back of the casing string — ^borehole annular space at the same time as placement of the 
repair sleeve, the radial holes of the hollow rod are closed off in the initial position by the 
leaktight partitions between the hydraulic cylinders, where the hollow rod in the lower portion 
has a cylindrical sealing assembly with fiiction connector mounted thereon with the capability 
of limited axial movement, radial holes are made in the hollow rod under the cylindrical 
sealing assembly, and the cylindrical sealing assembly is mounted so that it can close off said 
radial holes when the hollow rod travels upward. 
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[see Russian original for figure] [see Russian original for figure] 



Fig. 1 Fig. 2 
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